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CONSTRUCTION OF LARGE METAL TANKS AT PLANT 45

at Alrcraft Plant 45 50X1-HUM
a shop) vas engaged in the
bricotion of e large metel tank. This shop was located in the seme

bilding as Shop No. 12 | and vas en enciosed ares vhich was
previously used as s temporary holding or storage point for the units pree

in Shop No. 12 whileavalting shipment to tne plent central warehouse
Ts 3 G D - teentralnyy sklad gotovykh detalov).

In January 1954 or 1955, this arca was converted into the tank shup 50X1-HUM

\ [Although it was an emclosed
ares, it vas not e secret shop| ]

|

Pre tion of Metal Tanks

These Mﬁ were 10 meters long and one tc one and oneehalf
meters in dioneter.

_ |these tanks 50X1-HUM
vere made of either stainless steel or a high grade aluminum alloy. ]

metal for the tanks was received at the plant from the Serp 1 Molot Steel Plant

in Moscow or from an unknown steel plant in the vicinity of the Asov 3ea,

or both. | |cne or both of these plants supplied most 3!

the metal requirements for the piant. Full identification of the Asuv 50X1-HUM
plent was not available. The metal was received in sheets 50X1-HUM
rouchly estimated to be five meters long, twosthree meters wide and four
miiimeters thick.

the tank

was mede up of about four or five sections welded together. The m"wrior 50X1-HUM
of the tank contained cn unknown nugber of disco which fitted sauggly inside
the tank. These discs were made of the same materiasl as the tank. The disc
faces vere perforated by an unknown number of holes distributed around a
central hole. these discs were 50X1-HUM
not secured to the walls of the tank but vere set at prescribed intervals
and probably welded to a pipe which passed tarough the center of the tank.
This was & steel pipe approximetely 30 millimeters in inside diameter and
36 miilimeters in outside diameter. 50X1-HUM
| it vas made from a good qQuality of steel.
At the midway polnt of the length of pipe there was e larpge bend. The pipe
protruded wsbout 100 millimeters from both ends of the temk, und both ends of
the pipe were threaded. Both end pleces of the tunk were curved convexly end
were solld except for the hole through which the pipe passed. The end pie"éas(,] HUM
were welded into place, and no vther holes or fittings for filling or -

1 the tank were cbserved.

sibly appropriate provisions were made
later clsewhere. (Refer to page U sketch of metal tank.)

In the process of construction of the tank, the sheet
material vas subjected to one roliing operstion, fod by hand, to obtain the
desired chape. The rulled form section was then placed on e simple steel
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toble which acted as a welding jlg. This tebleejig wes sbout TO0=800 miliie

meters high, and hed e top cansisting of rollers and four curved sections of

channel steel, two on each side, securely weided to it between which the rolled
section was ploced. The abutting edges of the sections werc clamped together

end then elcctroeargon velded lengthwise with the use of a powdery flux. Bee

neath the table was & metal container to collect the excess flux. As the

sections were welded, they werc rolled out of the jig and lifted off the table

by one man and placed on the floor. When the required mumber of scctions were
prepared in this menner, they were placed together on a similar type tableejiy

and welded together by the same method. The pipe with the discs weas inserted

and the ends of the tank were then electroeargon welded. The tank was then

1ifted by crane onto 2 flatbed carrier drawn Ly an electroecar and the unit was

taken to the peint shop where h.t vas painted black ur dark green

From there, the tank was presuma shipped to an unknown destinstion by an50X1 -HUM
unknown mesns of transportatica. 5OX1 HUM

|

‘the sheet material was Xersyed before it was rolled. Then
after each welding operation, the individual sections were Xerayed, namely, the
veld seams. This was supposedly repeated when the tank was cumpletely ascembled.

the shop comtalned two main assembly
- leix to

stations, four subeassembly arcas and tanks were

made in the shop during an eig,ht hour shift.] o)

worked two shifts only, and k.he discs were prepared in the shop but

the busic vork on the pipe was done in another unknown shop. 50X1-HUM

The shop was about the sume size in aree dimension as Shop No. 12 (approximatc=
1y 50 x 40 meters) and it contained ome 2.5 ton full, traverse, floor operated,
overhead crane; at least four electro-argon welding mechines; an X-raoy station;

or two lurye lathes. no \
uniformed military personnel
in the shop‘ ‘ 50X1-HUM
Use of the Unidentified Tunks 50X1-HUM

‘J these tanks]—LL

piglst have been fuel tanks for ;quided missiles., | |
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SdOP HO.12, AIRCRAFT ENGINE PLANT HO. 45

General 50X1-HUM

L.

‘subordinaticn of

the plant to the Ministry of Aviation Industries (MAP)
the director and chief plant engincer as Komerov (fnu) and Kuinge

(fou) respectively. The former had en honorary rank of GemcruleMajor in
the Soviet Afr Force.

50X1-HUM
the plent produced the RD-b5 and

é‘
Lﬁ-l Jet alrcraft engines. | th~
changeeover from the RDe4S to the VK-l engine production occurred dn 20X 1-HUM
1950 or 1951 |

&102 No. 12

e

shop Bo. 12, ¢

cambustion chomber shop referred to s tsckh koghukiov. This wes the S0X1-HUM
shop wiherein the combustion chamders or cons for the centrifugal snd axial

fiow engines and o few of their directly releted components were fabricated.

4, shop No. 12 was about 50 x 40 meters in ares dimension and divided into 50X1-HUM

four mein vork groups, ¢.g. the commecting pipe sroup (wrupe patrubkov),
the cambustion chamber casing aoup (erupe koshukhov), the combustion
chamber group (grupe sherovaya truba), end the screen and throat ;roup
etck 1 gorl ). | 50X1-HUM
Basically, the shup vorked three
o 1 ours, to 0030 hours and 0030 to U800 hours,
hwever, the labor force was smaller in size during the second end third
ahifts. Owverall, the direct labor employed in the shop was in the vicinity
of 170 and the indirect isbor, around 30.
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Connecting Pipe Group

5+ The connecting pipe group was identified as the first group. This eroup
employed approximately 50 workers in & ratio of about 35, 10 snd 5 pes first,
i gk i & 'ta resnective

gecond and ¢ 50X1 -HUM
|in general they prepared

the connecting; pipes assoclated and related to the cambustion chambers.

These comnecting pipes vere made of sn umknown type of aluminum slloy

estimated to be about two to three miliimeters tuick. The material for

these plpes was prepered in Shop Ho. 17 where the pipe was cut to approximate

sige and then stamped (pressed) to shape. The shaped material wes then

gent to this group where it underwent the final work rrocesses. This

included the preparation of the pipe for soldering, i.e. beveling the

edges to be soldered, soldering by the use of an eclectric oven and a

brass (latun) solder composed of sinc and copper, polishing end grinding,

and anodizing. The items underwent the ususl pre-stage inspections pere S0X1-HUM

formed by regular shop inspectors as opposed to mdlitary imspectors. 50X1-HUM
|ao  inspecticn merks or stemps were used during

the intermediate work phases but when completed, an unknown inspection mark

vas etched on an unknown part of the pipe with an acid soluticn. When the

item was completed, it was sent to the cemtrsl warchouse (Ts 5 G D =

tsentralnyy sklad gotovykh detalov) rether than to another shop for immediate

use. From this warehouse, the parts were sent to the engine assembly

shop or to another preeassembly shop as required. 50X1-HUM
Combustion Chamber Casing: Group 50X1-HUM
6. | the combustion chamber casing group was identified

as the second group. This group worked three saifts and employed the
folloving type workers per shift as indicated:

Employees Flrst Second Third shifts
senior shop foremsn 1 - -
group forcman 1 1 1
section chiefs 2 2 2
senior inspactor i - -
seven inspectors 3 3 1
group vork planner i - -
group noxm superviser (normerovshcitk) 1 - -
group technologist i - -
dlapatcher i 1 i
hydraulic tester b 1 1
agsemblers 4 L -
oven vorkers 3 3 3
electric welder 1 1 4
chippers 1 1 1
lathe operators 3 3 3
drill operators 2 2 2
electriclans 2 2 2
alr compressor operators 1 1 1

CONFIDENTTAL
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T. The casing unit for the combustion chember was made in its entirety in this
group. It was made of en unknown high grade steel alloy received at the
plant from the Serp i Molot Stecl Plant in Moscow. The shop received the
stocl in eheot form about two meters square and one and onee~hnlf to two
millimetors thick.

8. The combusticn units were layed cut in the shop and by use of & pattern
were then cut out. The edges to be soldered were beveled and then the
cuteout material was subjected to a cold welding operatica to obtain the
desired form. Only one rolling operation wes neccssary. The unit was
spotewelded in two or three piaces and then the entire seam was soldered
with the bress solder mentioned sbove. This soldering operstion was pere
formed in a special electric oven designed and buillt at the plant {n shop
Ko. 12 specifically for this phase of work. This was a large oven
approximately 10«12 meters long which stcod about a meter and a helf high
and vas about a meter wide. (Refer to paje 10| | sketch
of the oven.) The inside of the oven contained @ conveyor belt on which
the casing units vere placed and muved from one end of the oven to the

other. At the removing end of the oven there was & cooling chember in which
the casing nnits were sprayed with water.

9. In solderings the seam of the housing unlt, & length of the bress solder wire
was placed in the previously prepared beveled groove. The unit was then
placed upright on the coaveyor in the ovon and the heat therein fused the
solder to the steel unit. The unit was in the oven for about 10 minutes
and the operating temperature was about 950 degrees centigrade. The oven
wvas constructed in such a manner that when the outer door of the couling
chamber was opened, a door siid down and closed off the oven from the
cooling chember to prevent any loss of heat. The c¢ooling process was
about five mimites long and upon completion, the casing unit was vithdravn
and set aside. Ultimetely, the unit was cleaned, (flskes were chipped off)
and then it was fitted with angle irom fianges on the upper and lower
portions. These flanges, previcusly rolled into shape in the flange shop,
had an unknown mumber of bolt holes drilled through one 1ip of the flange.
The drilling operation was performed by this work group. The flange was
then fitted around the outside circumference of the housing unit and
electrically welded. Both ends of the housing unit vwere secured for
teoting purposes only, and the unit was submerged in water und subjected
to a hydraulic proscure test at four etmospheres. Upon successful completion
of this test, the unit wes dried, imspected and then sent to an unknown
shop to be painted (preswmedbly green). From the paint shop, the unit
was sent to the central warchouse (Ts 5 G D) to be ueed as required.

10. | |mo soldering peste or flux was used during the oven
solderin; process and the 80) wire was just fitted into the 50X1-HUM
prepared groove. | this soldering process vas -

preferred over welding because the result was a smoother, more even, and
a more seceleproof seam than that achieved by welding.

1. | these units caly undervent regular shop BTeK oy, 1iijv
inspections amd did not undergo eny military inspections.

50X1-HUM
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12. The BTcK inspection mark was stamped on the upper slde of the lower
flonge and merely consisted of a cmall rhomdboid figure with u number
identifying the inspector. The cniy other mark thot appeared om the
unit was the symbol K=l03«l01 also stamped on the upper side of the lower
fionge. The lettor K and the pumber 10, were constunt end referred Lo
the unit = K sipnifying Roshukh end 103, the pert number. The last ad At
in the number 101 c.mngcd and procecded consecutively from one to nine
i.e. 101, 102, 103, etc. which correspunded to thc nine combustion
chambers produced per engine. No other changes or markings were evidenced
or used.

15+ As previously stated, the cesing unit wus mede of steel about 1.5 to &
millimeters thick amd was about §00=7U0 millimoters tall, 350400
millimeters in diameter at the bme and 290 miilimeters in diameter
at the tup. (Refer to £ sketch of 90X1-HUM
the casing unit.) : 7
during a two=shift peric ta were not assembled duriny the

third ft aithough all other work was performed.) 50X1-HUM
| the uverall cost per unit < labor and muterial - was about 100

rubles. 50X1-HUM

Combustion Chamber Group

14, The combustion chamber group was identified us the third group. Although
tals group worked threc shifts, the mumber of workers on the third shift
was small. The labor force of this group was comparable tc thet of the
secund group.

15. This group prepered the combustion chamber units which werc also made of
an unknown type of high quality steel alioy. |

|the
steel sheets were cutecut and pressed to shape in 3hop Nu. 17 and then
sent to this group in Shop Ho. 12.
50X1-HUM

‘tne canbuation chomber
vas mode up of four seperate sections. (3ee fijure 2 11

sketch of the combustion chember.)
the overall50X1-HUM

helght of the combustion chamber was ebout 100 millimeters taller then
the housing unit thereby muking the chamber sbout T0O0-800 miliimeters in
befight. It was sbout 180 mililmeters in diemeter ot its widest polat
on one end remining constant to mideway point 2ring; down to
about 150 millimeters to the conical top which was about
50 miliimeters in diameter. These were all cutside diameters and the
material wes epain about 1.5 to 2 millimeters thick throughout.

16.

i7. The sectiuns necessary to moke up the combustion chamber unit were
electrically welded together and at the base of the chamber z steel
ring vas welded. The specifications were unknowa but approximately
10 to 12 fiat, thin, tapering steel blades ebout 33U miliimeters long
were velded to this ring. The other specifications or the purpose of
these blades were unknown. In this assembled form then the cumbustion
chamber unit vas tempered in electric ovens at approximately YO0 degrecs

50X1-HUM

50X1-HUM
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to LPUO degrees centiprade. The units remained in the ovens for at
least an hour and onee-half, und then, after cooling, were cleancd and
hishly polished. The unit was then inspected and sent to the central
warchouse (Ts 3 G D). The type of inspecticn mark placed on the
chamber was unknown.

Screen and Throat Group

18. J ‘this croup 50X1-HUM
\ |was the fourth _roup and it prepared the screens
and throat sectiono used in conjunction with the chamber. The screens
(specificutions unknown) vere made of stainless steel. This proup
vorked two shifts employing a total of about 40 workers at a 30 - 10,
first to second shift ratio.

50X1-HUM
Personalities

19 .

20. Distlov (fnu). He was & Russian and chief of Shop No. 12.

2l. Vasiliy Vasilyevich Bervusov. e uwmwj
(combustion chomber casing) group.

50X1-HUM
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Abbreviated Plant Layout

Rofer to page 12 , an abbreviated layout of the northecst cormer of
Mreraft Flont 45 primarily depletin: the location of Shop Ho. 12.

Point 1.
Point 2.
Foint 3.
Point 4.
Point 5.
Foint 6.
Puint 7.
Point 8.
Polnt Y.
Point 10.
Point 1l.
Point 12.
Point 13.
Potnt 14.
Point 15.

Point 16.

Meyercvakly proyezd.

Wooden fence

Southern employee cntrance,

Vehicuiar entrance

Tipekeepcr'a office.

Jecurity office.

Shop No. 17, press and die shop.
Flange shop.

Plant building.

dhop No. 12.

3Shop No. 16. _

Shop where possible fuel tanks were made.
Shop No. 23.

shop No. 19.

Single track ruil iine cervicing plant.
Plsnt duildin:.

Layout of Shop No. 12, Ground Floor

(Refar to
Puint 1.
Point 2.
Point 3.
Point 4.
Point 5.

pue 13 |sketoh, )
Stairwvay to shop offices cn balcony.
Corridor through shop.

Entrancc to shop.

Shop mechanics workshop.

Grinding and polishing mechines.

CONFIDENTTAL
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Polnt
Point

6.
T'

Point 8.

Point
Point
Poiat
Point
Point

Polnt

Point
Foint
Point
Point

Point
Point
Point
Point
Point
Point
Point
Point
Point
Foint
Point
Point

9-
10.

15 .
l6o

26.
1.
A,
29.
30.
31,

@

sy

8-

Xeray rcom.

Gas storage room.

First group = connecting pipe sroup.
Electric oven.

Area for group inspectors.

Shop mechanic's workshop.

Supply room.

Second group - the casing sroup

Hydruulic test ares.

Welding machines.

Layout wvork area.

Electric oven (Refer to page 10 , for sketch of oven.)
Group assembly area. 50X1-HUM
Lathe machines.

Area for group inspectors.

Tool room.

Blueprint storage room.

Third group - the combustion chamber sroup.
Lathe machines.

Arca for group inspectors.

Layout work area.

Electric oven.

Welding machines and welding arca.
Dispatcher's office.

Electrical section for shop.

Fourth group - throat and screen group.
Welding machines and welding area.
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Point 33. Supply room.
Point 34k. Area for sroup inspectors.
Paint 35. Wide entrance to shop.

Layout of Shop Offices on Belcony

2k, (Refer to page 14 | | sketeh. )

50X1-HUM

Podnt 1. Technical office.

Point 2. Shop chtef's office.

Point 3. Office of the shop chief's secretary.
Point 4. Bookkeeping and accounting office.
Point 5. Krasayy ugoldk.

Point 6. 3hup Party representative.

Point 7. Chief inspector.

Point 8. Chief mechanic.

Point 9. Women's lawatory.

Point 10. Men's lawvatory.

Point 11. Stairvay.

Point 12. Corridor.

Polnt 13. Hot water tanks and showers.

Point 14. Locker rooum.

Point 15. 3hop welfare office.

50X1-HUM
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| Sketeh of Electric Oven, 50X1-HUM
Shop To 12, Plant No. 45, Moscow
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Sketch of Loyout of decond Floor, Shop No. 12
Tc ne Plant No. 43, Moscow (mot to scale]
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